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(g) Bias voltage generatton circuit of ECL level for decreasing power consumption thereof. 



@ A bias voltage generation circuit comprises a 
bias voltage generation portion (BVG) having a 
bias control node (Ni), a first switching unit (Ti). 
and a second switching unit (MT, MTP). The 
.bias voltage generation portion (BVG) is used to 
generate a bias voltage (Vcs) of a predeter- 
mined potential and supply the bias voltage 
(Vcs) to an ECL circuit during an operation 
period (tb), and the first switching unit (Ti) Is 
used to drop the bias voltage (Vcs) during a 
standby period (t^) in response to a bias voltage 
control signal (PS). The second switching unit 
(MT, MTP) is used to switch OFF during the 
standby period (t^) to cut off a current flow 
through the bias control node (Ni) and switch 
ON during the operation period (to) to supply a 
cunrent through the bias control node (NO In 
response to the bias voltage control signal (PS). 
Consequently, current flow during the standby 
period (t^) can be reduced, and power con- 
sumption of the bias voltage generation circuit 
during the standby period (tt) is minimal. 
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The present invention relates to a bias voltage 
generation circuit, more particularly, to a bias voltage 
generation circuit of an emitter coupled logic (ECL) 
level. 

Conventionally, high-speed LSIs are constituted s 
by emitter coupled logic (ECL) circuits, but the ECL 
circuits require large amounts of power. In recent 
years, high-speed LSIs of low power consumption 
have been required to realize a battery backup sys- 
tem, and various techniques have been developed io 
and proposed to meet the requirement 

Note, one effective technique applying to ECL cir- 
cuits is to make a standby state by dropping the bias 
voltage of the ECL circuits during a non-operation 
period, thereby saving on total power consumption is 
during operatton and non-operation periods. This 
technique extemally oontrots the bias voltage of the 
ECL circuits generated by a bias voltage generation 
circuit. Further, the bias voltage generation circuit is 
also required to be of low power consumption by itself. 20 

An object of the present invention is to provide a 
bias voltage generatton circuit having small consump- 
tion power during a standby period. Namely, an object 
of the present invention is to reduce current flow to a 
negligible amount (less than about 1 0 microamperes: 2S 
\i A) during a standby period. 

According to the present inventton, there is pro- 
vided a bias voltage generation circuit comprising: a 
first power supply line; a second power supply line; a 
bias voltage generation portion having a bias control 30 
node, connected between the first power supply line 
and the second power supply line, for generating a 
bias voltage of a predetemnined potential and supply- 
ing the bias voltage to a circuit during an operation 
period; a firat switching unit, connected between the ^ 35 
bias control node of the bias voltage generatk>n por- 
tion and the second power supply line, for dropping 
the bias voltage during a standby period in accord- 
ance with a bias voltage control signal; and a second 
switching unit, connected between the bias control 40 
node and the first power supply line, for switching OFF 
during the standby period to cut off current flowing 
through the bias control node and switching ON dur- 
ing the operation period to supply a current through 
the bias control node in accordance with the bias volt- 45 
age control signal. 

The first switching unit may be constituted by a 
PNP-type bipolar transistor having base, collector 
and emitter electrodes, the base electrode receiving 
the bias voltage control signal, the collector electrode so 
being connected to the second power supply line, and 
the emitter electrode being connected to the bias con- 
trol node. 

The second switching unit may be constituted by 
an N-type MIS transistor, a gate electrode of the N-ty- ss 
pe MIS transistor receiving the bias voltage control 
signal, The second switching unit may be constituted 
by a P-type MIS transistor, a gate electrode of the P- 



type MIS transistor receiving an inverted signal of the 
bias voltage control signal through an inverter. The 
ON-resistance value of the MIS transistor may corre- 
spond to a resistance value determined by the bias 
voltage generation portion. The MIS transistor may be 
constituted as a long-gate MIS transistor. 

The bias voltage generation portk>n may Include 
a compensation bipolar transistor, connected to the 
second power supply line and a resistor (R2) connec- 
ted between the bias control node and the compens- 
ation bipolar transistor, for compensating the bias 
voltage at the predetennined potential. The second 
switching unit may be switched OFF during the 
standby period to cut off the current flowing through 
the compensatton bipolar transistor. 

The bias voltage generation circuit may further 
comprise a resistor connected between thefiret power 
supply line and the bias control node in series to the 
second switching unit, the resistance value of the 
resistor corresponding to a resistance value deter- 
mined by the bias voltage generation portion, the sec- 
ond switching unit being mainly used for a switching 
purpose, and the resistor being mainly used for pro- 
viding a required resistance value. The bias voltage 
generation circuit may further comprise a pull-up 
resistor having a high resistance value, connected be- 
tween the firet power supply line and the bias control 
node. The firet power supply line may be a high-poten- 
tial power supply line, and the second power supply 
line may be a iow-potential power supply line. The 
bias voltage generated by the bias voltage generatton 
circuit may be supplied to an emitter coupled logk: cir- 
cuit during the operation period. 

The present invention will be more dearty under- 
stood from the description of the preferred embodl- 
noents as set forth below with reference to the 
accompanying drawings, wherein: 

Figure 1 1s a circuit diagram showing an example 

of a bias voltage generation circuit according to 

the related art; 

Figure 2 is a circuit diagram showing a first embo- 
diment of a bias voltage generation circuit accord- 
ing to the present invention; 
Figure 3 is a circuit diagram showing an ECL cir- 
cuit to which ttie bias voltage generatton circuit of 
the present invention Is applicable; 
Figure 4 is a btock diagram showing an example 
of radb telephone equipment using the bias volt- 
age generation circuit of the present invention; 
Figure 5 is a circuit block diagram showing the 
prescaler shown in Fig. 4; 
Figures 6A to 6C are timing charts for explaining 
an operation of the prescaler of Fig. 5; 
Figure 7 is a circuit diagram showing a second 
embodiment of the bias voltage generation circuit 
according to the present invention; and 
Figure 8 is a circuit diagram showing a third 
embodiment of the bias voltage generation circuit 
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according to the present invention. 

For a better understanding of the prefened embo- 
diments, the problems of the related art wBI be exp- 
lained, with reference to Fig. 1. 

Figure 1 shows an example of a bias voltage gen- s 
eratlon circuit according to the related art As shown 
In Fig. 1 , the bias voltage generation circuit comprises 
a PNP-type bipolar transistor Tioi. a plurality of NPN- 
type bipolar transistors Tkq to Tioo, and a plurality of 
resistors Rioi to Rto6 • The transistor Ttoi has a base io 
electrode connected to a bias voltage control signal 
input terminal (PS), an emitter electrode, which Is a 
node ni and generally called as VRCM, connected to 
a high-potential power source (first power supply line) 
Vcc through the resistor Rioi, and a collector eleo- 18 
trode connected to a low-potential power source (sec- 
ond power supply line) Vee. The transistor T102 has a 
collector electrode connected, through the resistor 
RiQ2, to the emitter electrode (node nO of the transis- 
tor T101 as well as to the base electrodes of the tran- 20 
sistors T103 and Tiob» an emittBr elecbxxJe connected 
to the low-potential power source Vee. and a base 
electrode connected to the collector electrodes of the 
transistors T104. Tio6> and Tioe as well as to the low- 
potential power source Vee through the resistor R103. 25 
The transistor T103 has a collector electrode connec- 
ted to the high-potential power source Vcc. and an 
emitter electrode connected to the base electrode of 
the transistor Tioz through the resistor Rto4. 

The base electrodes of the transistors Tim, T105, 30 
and T106 are connected to one another and commonly 
to the collector and base electrodes of the transistor 
T109 through the resistor Riqq, and the emitter elec- 
trodes thereof are connected to one another and to 
the low-potential power source Vee through the resis- 35 
tor Rio6- The collector electrode of the transistor T107 
is connected to its base electrode as well as to the 
high-potential power source Vcc through the resistor 
R107. and the emitter electrode thereof is connected to 
the collector electrode of the transistor Tios- The emit- 40 
ter electrode of the transistor Tioe is connected to a 
bias voltage output tenminai Vcs as well as to the col- 
lector electrode of the transistor T109 through the 
resistor Riog. The emitter electrode of the transistor 
T109 is connected to the low-potential power source 4S 
Vee. 

Note, the transistors T104, Tios, Tioe, and T100 are 
the same size, and these transistors (T^m, T^oe. Tioe; 
T109) are used to compensate for the temperature 
dependency thereof. Further, the transistor T1Q2 la so 
used to compensate for the bias voltage Vcs at the 
predetemiined potential (-4.0, or 1.2 volts). In addi- 
tion, as shown In Fig. 1, a bias voltage generation por- 
tion BVG' is constituted by the bipolar transistors T1Q2 
to T109, and the resistors R^oi to Rioa- ss 

In the above bias voltage generation circuit 
shown in Ftg. 1, for example, a potential of the high- 
potential power source Vcc ^ defined to be 0 (or 5.2) 



volts, a potential of the low-potential power source Vee 
is defined to be -5.2 (or 0) volts, and the bias voltage 
Vcs is defined to be -4.0 (or 1.2) volts. Further, for 
example, each resistance value of the resistor R^oi 
and the resistor R106 is defined to be 20 kn. 

In the bias voltage generation circuit of Fig. 1 . the 
bias voltage control signal PS supplied to the bias 
voltage control signal input tenninal (PS) is dropped 
during a standby period (conresponding to a period t^ 
shown in Fig. 6B) to turn ON the PNP-type bipolar 
transistor T101. Therefore, a level at the node ni 
(VRCM) Is dropped to decrease an output voltage 
(bias voltage) Vsc. As a result, power consumption of 
an ECL circuit to which the bias voltage is supplied Is 
reduced during the standby period. 

As described above, the bias voltage generation 
circuit shown in Fig. 1 turns ON the transistor T101 dur- 
ing a standby period to drop a level at the node n^ 
thereby dropping the output voltage Vcs. The resist- 
ance value of the resistor R101 nrmst not be too high 
because it supplies a collector cunrent to the transistor 
T102 during operation. This means that a current flow- 
ing to the resistor R^oi (which is defined to be about 
several tens kiioohms) may remain as an emitter cur- 
rent to the transistor Tioi during a standby period. The 
current flowing to the resistor R^oi is, for example, 
about 100 ^ A, alttKHjgh it depends on a circuit con- 
stant. This will be a big problem to be solved, in par- 
ticular, for radio telephone equipment using a battery 
backup system. 

Below, the preferred embodiments of a bias volt- 
age generation circuit according to the present inven- 
tion will be explained, with reference to the 
accompanying drawings. 

Figure 2 is a circuit diagram showing a first embo- 
diment of a bias voltage generation circuit according 
to the present invention. As shown in Fig. 2, the bias 
voltage generation circuit of the first embodiment 
comprises an N-type MIS transistor MT, a PNP-type 
bipolar transistor T^, a plurality of NPN-type bipolar 
translstora T2 to To, and a plurality of resistore Ri to 
Re. 

The transistor Ti has a base, collector and emitter 
electrodes. The base electrode of the transistor Ti is 
connected to a bias voltage control signal Input termi- 
nal (PS) as well as to the gate electrode of the MIS 
transistor MT, the emitter electrode thereof, which is 
a node n^ and generally called as VRCM, is connec- 
ted to the drain electrode of the transistor MT, and the 
collector electrode thereof is connected to a low- 
potential power source (second power supply line) 
Vee. The source electrode of the transistor MT is con- 
nected to a high-potential power source (first power 
supply line) Vcc- 

The collector electrode of the transistor T2 is con- 
nected to the emitter electrode (node Ni) of the tran- 
sistor Ti through the resistor R2. The node Ni (VRCM) 
is connected to the high-potential power source Vcc 
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through the resistor Rt as well as to the base elec- 
trodes of the transistors T3 and Ta. The emitter elec- 
trode of the transistor T2 is connected to the 
low-potential power source V^e. and the base elec- 
trode thereof is connected to the collector electrodes s 
of the transistors T4, T5, and Te as well as to the low- 
potential power source Vee through the resistor R3. 
The collector electrode of the transistor T3 is connec- 
ted to the high-potential power source Vcc» and the 
emitter electrode thereof is connected to the base 10 
electrode of the transistor T2 through the resistor R4. 

The base electrodes of the transistors T4, Tb, and 
Te are connected to one another and commonly to the 
collector and base electrodes of the transistor T9 
through the resistor R^, and the emitter electrodes 19 
thereof are connected to one another and to the low- 
potential power source Vee through the resistor Rs. 
The collector electrode of the transistor T7 is connec- 
ted to its base electrode as well as to the high-poten- 
tial power source Vcc through the resistor R7, and the 20 
emitter electrode thereof is connected to the collector 
electaode of the transistor Ts. The emitter electrode of 
the transistor Tg is connected to the bias voltage out- 
put terminal (Vcs) as well as to the collector electrode 
of the transistor Tg through the resistor R^. The emitter 25 
electrode of the transistor T9 is connected to the low- 
potential power source Vee- 

Note, the transistora T4. Ts, Te, and Tg are the 
same size, and these transistors (T4, Te, Te; Tg) are 
used to compensate for the temperature dependency 30 
thereof. Further, the transistor T2 is used to compen- 
sate for the bias voltage Vcs at the predetermined 
potential (-4.0, or 1 .2 volts). Namely, the transistor T2 
compensates for temperature dependency of the bias 
voltage Vcs. Further, as shown in Fig. 2, a bias volt- ^ 3S 
age generation portion BVG Is oonstihjted by the bi- 
polar transistors T2 to Tg, and the resistore R2 to Ra. 

in the above bias voltage generation circuit 
shown in Fig. 2, for example, a potential of the high- 
potentlal power source Vcc is defined to be 0 (or 5.2) 40 
volts, a potential of the low-potential povver source Vee 
is defined to be -5.2 (or 0) volts, and the bias voltage 
Vcs is defined to be -4.0 (or 1.2) volts. Further, for 
example, the resistance value of the resistor R5 is 
defined to be 20 kn , and the ON-resistance value of 45 
the MIS transistor MT is defined to be 20 kn . Note, 
the ON-resistance value of the MIS transistor MT cor- 
responds to that of the resistor R^qi shown in Fig. 1, 

Next, the operation of the bias voltage generation 
circuit of Fig. 2 will be explained. so 

During a standby period (corresponding to a 
period ti shown in Fig. 6B) of the bias voltage gener- 
ation cirouit of this embodiment shown in Fig. 2, the 
bias voltage control signal PS supplied to the bias 
voltage control signal input terminal (PS) is dropped 55 
to turn ON the PNP-type bipolar transistor T^. There- 
fore, a level at the node Ni falls to set the output volt- 
age (bias voltage) Vcs to a low potential. Note, at this 



time, the bias voltage control signal PS is also sup- 
plied to the gate of the N-type MIS transistor MT. so 
that the transistor MT is tumed OFF by the bias volt- 
age control signal PS. Consequently, almost no cur- 
rent flows through the tumed OFF transistor MT and 
the node Ni during the standby period. In this way, 
power consumption of an ECLdrcuit to which the bias 
voltage is supplied is saved during the standby 
period. Further, power consumption of the bias volt- 
age generation circuit is also reduced by cutting OFF 
the current flowing through the MIS transistor MT and 
the node N^ 

During an operation period (conresponding to a 
period to shown in Fig. 6B) in which the bias voltage 
generation cirouit of this embodiment generates a 
bias voltage of pradetemiined level, the bias voltage 
control signal PS supplied to the gate of the N-type 
MIS transistor MT rises to tum ON the transistor MT. 
Because of the ON-resistance (for example, sevmd 
tens kiloohms) of the transistor MT, the transistor 
functions similar to the resistor R101 of Fig. 1 . Namely, 
during operation, the ON-resistance of the transistor 
MT works to supply a collector current to the bipolar 
transistor T2 for providing the bias voltage Vcs of pre- 
determined potential. According to the bias voltage 
generation circuit of Fig. 2, the gate length of the N- 
type MIS transistor MT is long enough to provide the 
ON-reslstance of. for example, several kiloohms. The 
resistor Ri of Fig. 2 is a pull-up resistor, which sup- 
plies a very weak collector cunent to the transistor T^. 
The resistor Ri may have a high resistance value of 
about several megaohms. Accordingly, a cunrent of 
several microamperes will flow through the pulkip 
resistor Ri, which causes no problem with power con- 
sumption in actual use. 

Figure 3 is a circuit diagram showing an ECL cir- 
cuit to which the bias voltage generation cirouit of the 
present invention is applicable, and the ECL circuit is 
a basic one. As shown in Fig. 3, the ECL cirouit conrv 
prises transistora T31 to T37 and resistore Roi to R^^ 

The output (bias voltage) Vcs of the bias voltage 
generation circuit of the invention is supplied to vari- 
ous ECL circuits. As shown in Fig. 3, for example, the 
bias voltage Vcs is applied to base electrodes of the 
transistors T35, T36, and T37 of the ECL circuit, and dur- 
ing a standby period, the bias voltage generation cir- 
cuit drops the bias voltage Vcs to reduce power 
consumption in the ECL circuit. Note, the bias voltage 
generation circuit is applicable for providing a bias 
voltage to the basic ECL circuit of Fig. 3 as well as 
other circuits. 

Figure 4 is a block diagram showing an example 
of radio telephone equipment using the bias voltage 
generation circuit of the present invention. 

As shown in Fig. 4, the radio telephone equip- 
ment, which is generally provided with a battery 
backup system, comprises a microprocessor unit 
(MPU) 1 , a PLL control circuit 2, a prescaler 3, a phase 
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comparator 4, a charge pump circuit 5, a low pass fil- 
ter (LPF) 7, a voltage controlled escalator (VCO) 6. 
and a crystal oscillator 11. Note, as shown in Fig. 4, 
the bias voltage generation circuit of the present 
invention Is included in the prescaler 3, and a power 5 
save signal (bias voltage control signal) PS Is sup- 
plied to the bias voltage generation circuit Further, as 
shown in Fig. 4, a radio frequency RF (RFout, RF|n) 
generated by the VCO 8 is returned to the PUL control 
circuit 2 through the prescaler 3. io 

Figure 5 Is a circuit block diagram showing the 
prescaler shown in Fig. 4. 

As shown in Fig. 5, the prescaler 3 comprises a 
bias voltage generation circuit 30, four T-type flip- 
flops 31 to 34, and inverters 35 and 36. Note, the flip- is 
flops 31 to 34 are connected in series, the radio 
frequency RF|n output from the VCO 6 is supplied to 
the flip-flop 31 . and the signal foui output from the flip- 
flop 34 is supplied to the PLL control circuit 2. Further, 
the flip-flops 31 to 34 are constituted by ECL circuits 20 
to realize a high-speed operation. 

The power save signal (bias voltage control sig- 
nal) PS output from the MPU 1 is supplied to the bias 
voltage generation circuit 30 through the inverters 35 
and 36, and the bias voltage Vcs output from the bias 25 
voltage generation circuit 30 is applied to the flip-flops 
31 to 34. Note, the bias voltage generation circuit 30 
is not only applied to the prescaler 3 of the radio tele- 
phone equipment, but the bias voltage generation cir- 
cuit 30 can also be applied to various ECL circuits. 30 

Figures 6A to 6C are timing charts for explaining 
an operation of the prescaler of Fig. 5. 

As shown in Fig. 6A, the power save signal (bias 
voltage control signal) PS is changed to a high level 
during 100 milliseconds (msec.) by 1 second (sec). 35 
Namely, one period of the power save signal PS is.- 
detenfnined to be 1 sec., and the power save signal PS 
is at a high level during 100 msec, and at a low level 
during 900 msec, in each period thereof. 

In Fig. 6B, a reference to denotes an operation 40 
period conrssponding to the period that the power 
save signal PS is at a high level, and a reference ti 
denotes a standby period conresponding to the period 
that the power save signal PS is at a low level. Further, 
a reference Pqi denotes a timing of starting the oper- 45 
ation of the prescaler 3, and a reference P02 denotes 
a timing of stopping the operation of the prescaler 3. 

Namely, as shown in Figs. 2, 6A to 6C, during the 
standby period ti, the power save signal PS is drop- 
ped totum ON the PNP-type bipolar transistor T^, and 50 
a level at the node Ni falls to set the output voltage 
(bias voltage) Vcs to a low potential (-5.2, or 0 volts). 
Note, at this time, the power save signal PS is also 
supplied to the gate of the N-fype MIS transistor MT, 
so that the transistor MT is turned OFF by the power 55 
save signal PS. Consequently, as shown In Fig. 6C, 
almost no dinrent CCi (2 - 5 ^ A) Is used by the pre- 
scaler 3 during the standby period ti. 



On the other hand, during an operation period to. 
the power save signal PS rises to turn OFF the PNP- 
type bipolar transistor T^, and a bias voltage Vcs is 
returned to a predetennined level (-4.0, or 1.2 volts). 
Further, the N-type MIS transistor MT is tumed ON, 
and the ON-resistance of the transistor MT is provided 
between the high-potential power source Vcc and the 
node Ni , so that a collector current of tiie bipolar tran- 
sistor T2 for providing the bias voltage Vcs of predeter- 
mined potential starts to flow. Consequently, as 
shown In Fig. 60, a current CCq (several tens mA) is 
used by the prescaler 3 during the operation period ^. 

Note, in Fig. 60, a reference CC01 denotes a con- 
sumption current of the related art prescaler using the 
bias voltage generation circuit shown in Fig. 1 during 
the standby period ti. Therefore, by applying the bias 
voltage generation circuit of the present invention, ttie 
consumption current of the prescaler 3 can be 
reduced from the current CC01 (several hundreds ^ A) 
to the current CCi (2 5 |i A), during the standby 
period tf. 

Figure 7 is a circuit diagram showing a second 
embodiment of the bias voltage generation circuit 
according to the present invention. 

By comparing the bias voltage generation circuit 
shown in Fig. 7 with that shown in Fig. 2, the bias volt- 
age generation circuit shown in Rg. 7 further com- 
prises a resistor Rq. The resistor Rq is connected 
between the N-type MIS transistor MT and the node 
Ni. Note, other parts of this second embodiment are 
the same as those of the firet embodiment of the bias 
voltage generation circuit shown in Fig. 2. 

Note, the ON-resistance of a standard N-type 
MIS transistor is small, for example, several ohms. 
Accordingly, the transistor MT is used mainly for 
switching purposes, and the resistor Rq mainly deter- 
mines a resistance value (for example, several tens 
kiloohms) while the transistor MT is being ON. In Fig. 

7, the resistor Rq is disposed between the drain of the 
transistor MT and the node Ni, but the resistor Rq may 
be disposed between ttie high-potential power source 
Vcc and the source of the transistor MT. For example, 
the ON-resistance value of the transistor MT is deter- 
mined to be 1 kn (or 100 O), and the resistance value 
of the resistor Rq is detenmined to be 19 kn (or 19.9 
k O). In this case, when fluctuating the resistance 
value of tiie ON-resistance value of the transistor MT, 
the total resistance value is mainly due to that of the 
resistor Ro, and thus the manufacturing variation of 
the transistor MT does not influence to the bias volt- 
age Vcs. Further, as shown in Fig. 7, in this second 
embodiment, the pull-up resistor Ri is connected par- 
allel with the series-connected MIS transistor MT and 
resistor Ro. 

Figure 8 is a drcuit diagram showing a third 
embodiment of the bias voltage generation circuit 
according to the present invention. As shown In Fig. 

8, a P-type MIS transistor MTP can be used Instead 
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ing a bias voltage (Vcs) of a predetermined poten- 
tial and supplying said bias voltage (Vcs) to a cir- 
cuit during an operation period (to), characterized 
in tliat said bias voltage generation circuit corrv 
6 prises: 

a first switching means (Ti), connected be- 
tween said bias control node (NO of said bias volt- 
age generation portion (BVG) and said second 
power supply line (Vee). for dropping said bias 
io voltage (Vcs) during a standby period (Ti) in 
accordance with a bias voltage control signet 
(PS); and 

a second switching n>eans (MT. MTP), 
connected between said bias control node (Ni) 
IS and said first power supply line (Voc). for switch- 
ing OFF during said standby period (ti) to out off 
current flowing through said bias control node 
(Nt) and switching ON during said operation 
period (to) to supply a current through said bias 
20 control node (NO in accordance with said bias 
voltage control signal (PS). 

2. A bias voltage generation circuit according to 
clabn 1 , wherein said first switching means (T^ is 

25 constituted by a PNP-type bipolar transistor hav- 
ing base, collector and emitter electrodes, said 
base electrode receiving said bias voltage control 
signal (PS), said collector electrode being con- 
nected to said second power supply line (Vee). 
30 and said emitter electrode being connected to 
said bias control node (Ni). 

3. A bias voltage generation circuit according to 
claim 1, wherein said second switching means 

35 (MT) is constituted by an N-type MIS transistor, a 
gate electrode of said N-type MIS transistor (MT) 
receiving said bias voltage control signal (PS). 



of the N-type MIS transistor MT of Fig. 7. The gate of 
the P-type MIS transistor MTP receives an inverted 
signal of the bias voltage control signal PS through an 
inverter INV. 

As described above, in a bias voltage generation 
circuit according to the present invention, a bias volt- 
age generation circuit generates a bias voltage Vcs of 
predetermined potential during an operation period 
and drops the bias voltage during a standby period In 
response to a bias voltage control signal PS to save 
power consumption of the ECL circuit to which the 
bias voltage Is supplied. The bias voltage generation 
circuit comprises a MIS transistor MT (MTP) to be 
switched ON and OFF in response to the bias voltage 
control signal. The MIS transistor MT (MTP) is 
switched OFF during the standby period to cut off cur- 
rent flow and ON during the operation period to supply 
a current to a bipolar transistor T2 for providing the 
bias voltage of the predetemnined potential. 

In tiie bias voltage generation circuit of the pre- 
sent invention, the MIS transistor MT (MTP) is 
switched ON and OFF in response to the bias voltage 
control signal PS. During a standby period, the MIS 
transistor MT (MTP) is turned OFF to cut off a current, 
and during an operation period, the MIS transistor MT 
(MTP) is turned ON to supply a current to the bipolar 
transistor T2 for providing the bias voltage of the pre- 
determined potential. 

As explained above, the bias voltage generation 
circuits according to the embodiments can reduce a 
current in the bias voltage generation circuits thenr)- 
selves during a standby period. In particular, the 
embodiments realize an elongated use with low 
power consumption required for battery driven conrv 
munications equipment, etc. 

Namely, in accordance with a bias voltage gener- 
ation circuit of the present invention, the bias voltage 
generation circuit comprises a MIS transistor to be 
switched ON and OFF in response to a bias voltage 
control signal, and current flow is reduced to a negli- 40 
gible amount (less than about 10 ^ A) during a 
standby period. 

Many different embodiments of the present inven- 
tion may be constructed without departing from the 
spirit and scope of the present invention, and it should 45 
be understood that the present invention is not limited 
to the specific embodiments described in this speci- 
fication, except as defined In the appended claims. 



Claims 



4. A bias voltage generation circuit according to 
claim 1, wherein said second switching means 
(MTP) is constltutBd by a P-type MIS transistor, a 
gate electrode of said P-type MIS transistor 
(MTP) receiving an inverted signal of said bias 
voltage control signal (PS) through an inverter 
(INV). 

5. A bias voltage generation drcuit according to 
claim 3 or 4, wherein the ON-resistance value of 
said MIS transistor (MT, MTP) corresponds to a 
resistance value detemined by said bias voltage 
generation portion (BVG). 



1, A bias voltage generation circuit including a first 
power supply line (Vcc), a second power supply 
line (Vee). and a bias voltage generation portion 55 
(BVG) having a bias control node (Ni), connected 
between said first power supply line (Vcc) and 
said second power supply line (Vee), tor generat- 



6. A bias voltage generation circuit according to 
claim 5, wherein said MIS transistor (MT, MTP) is 
constituted as a long-gate MIS transistor. 

7. A bias voltage generation circuit according to any 
one of the preceding claims, wherein said bias 
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voltage generation portion (BVG) includes a com- 
pensation bipolar transistor (T2). connected to 
said second power supply line (V^e) and a resistor 
(R2) connected between said bias control node 
(NO and said compensation bipolar transistor 5 
(T2), for compensating said bias voltage (Vcs) at 
said predetermined potential. 

8. A bias voltage generation circuit according to 
daim 7, wherein said second switching means 10 
(MT, MTP) is switched OFF during said standby 
period (to to cut off the current flowing through 

said compensation bipolar transistor (T2). 

9. A bias voltage generation circuit according to any 15 
one of the preceding claims, wherein said bias 
voltage generation circuit further comprises a 
resistor (Ro) connected between said first power 
supply line (Vcc) and said bias control node (Ni) 

in series to said second switching means (MT, 20 
MTP), the resistance value of said resistor (Ro) 
con^sponding to a resistance value determined 
by said bias voltage generation portion (BVG), 
said second switching means (MT, MTP) being 
used mainly for a switching purpose, and said 25 
resistor (Ro) being used mainly for providing a 
required resistance value. 

10. A bias voltage generation circuit according to any 

one of the preceding claims, wherein said bias 30 
voltage generation circuit further comprises a 
pull-up resistor (Ri) having a high resistance 
value, connected between said first power supply 
line (Vcc) and said bias control node (Ni). 

35 

11. A bias voltage generation circuit according to any ^ 
one of the preceding claims, wherein said first 
power supply line (Vcc) is a high-potential power 
supply line, and said second power supply line 
(Vee) is a low-potential power supply line. 40 

12. A bias voltage generation circuit according to any 
one of the preceding claims, wherein said bias 
voltage (Vcs) generated by said bias voltage gen* 
eration circuit is supplied to an emitter coupled 45 
logic circuit during said operation period (y. 
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Fig. 2 
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Fig. 7 
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Fig. 8 
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